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INTRODUCTION
suggested that any uniform expansion of a country's production set would normally benefit its trading partners via an enhancement of the partner's terms of trade. More precise statements, and formal proofs, were provided by Kemp (1955) , for economies suffering from Keynesian unemployment, and by Ikema (1969) , for economies with homothetic preferences, full employment of resources and incomplete specialization of production. More recently, Kemp and Shimomura (1988) have observed that, as an important implication of the HicksIkema (H-I) theorem, neither country can hold a continuing global absolute advantage over the other. Any temporary advantage would be dissipated by self-serving gifts of technical information by the owners of firms in the more advanced country.
Ikema's (1969) analysis was conducted in the narrow textbook setting of two countries, two produced goods, no produced inputs and internationally immobile primary factors of production; moreover it is implicit in Ikema's demonstration that all markets are competitive and that trade is completely free of tariffs and other artificial obstacles to trade. Since then it has been shown by Shimomura (1991) that the theorem can accommodate more than two goods, not all of which need be tradeable. Moreover Kemp and Shimomura (1988) This formulation is sufficiently general to accommodate produced inputs; if there are produced inputs, rJ must be interpreted as the value of net outputs and rp as the possibly negative net output of the first commodity. The formulation also allows for the possibility of complete specialization in production, that is, for zero gross output of either commodity. We seek to show that an unbiased technical improvement in a necessarily benefits /3. Differentiating (2) It has been implicit in our analysis that primary factors are internationally immobile. Suppose however that one of two distinct industries employs just one factor (capital) to produce (capital) services which may be used as inputs to the other industry and imported or exported. Then it becomes clear that the analysis can be interpreted as accommodating international factor mobility.
TRADE RESTRICTED BY OPTIMAL TARIFFS
We now vary our analysis by allowing for the possibility that one of the two countries imposes an optimal tariff.
Suppose that the progressive country a imposes a tariff. For concreteness, let us assume that a imports the first commodity. If the tariff-inclusive relative price of that commodity in a is denoted by q then the tariff revenue of a in terms of the second commodity (the numeraire) is -(q -p)z ' = -(q -p)(e -r ) and equations (2) and (4) must be replaced by Differentiating that system with respect of A, we obtain 1 (q -p)za
